results' (PbR) endeavoured to make service providers more accountable, patient-centred and data-driven. It provided a financial incentive to collect more information about clinical activity, using it to encourage service innovation as well as make the system fairer and more transparent. 2 This collation of large amounts of clinical data has facilitated numerous clinical audits at a local, regional and national level. Consequently, the accuracy of these data is paramount. The coding process, however, is complex and fraught with error.
Coding is the translation of medical terminology into a coded format that is recognised nationally and internationally. Professional clinical coders translate the documentation of the clinical episode into specified codes for diagnoses and procedures. Diagnoses are coded using ICD-10 (International Classification of Diseases, 10th revision) whereas procedures are coded using OPCS-4 (Office of Population Censuses and Surveys Classification of Intervention and Procedures, version 4). Together with patient specific information, these codes are entered into a software grouper, which assigns a Healthcare Resource Group (HRG) code to that individual patient care episode, essentially grouping for casemix. This means that different patient treatments within a cluster of both diagnoses and procedures deemed to consume the same level of resources are assigned to the same HRG. Each HRG translates to a national payment tariff. Coding inaccuracy is particularly common in plastic and reconstructive surgery owing to the wide range of operations, techniques and anatomical sites involved. Furthermore, the differences between operations are often subtle and complex operations may include multiple components. This can be difficult to appreciate from medical documentation. Our study therefore PeerRev reviewed the accuracy of coding of plastic surgery trauma cases in our department and explored the financial implications.
MeThODs
Coding of all plastic surgery trauma procedures performed in an operating theatre during June 2015 was analysed retrospectively. All free-flap reconstruction cases were excluded. Codes for each procedure were initially ascribed by professional clinical coders using the OPCS code sets. The authors then revised the initial codes for the same procedures in collaboration with the clinical coders. The initial and revised procedure codes were used to generate HRG codes, which were compared to determine any alteration in tariff. Regular meetings were set up for the professional coders and surgical trainees in order to identify any frequent errors, and to set up common code sets. The audit cycle was completed with the same methodology in May 2016 after the introduction of these common code sets.
ResULTs
In the first audit, 146 plastic surgery trauma cases were reviewed ( Figure 2 ). After exclusion of free flap cases (n=3) and cases with incomplete documentation (n=12), there were 131 cases remaining. The cases consisted of wound explorations and debridement with/without skin grafts (39%), peripheral nerve repairs (10%), tendon repairs (9%), nail bed repairs (8%), fracture management (8%) and local skin flaps (6%) with the remaining cases including terminalisation of a digit and flexor sheath washout (20%). The initial OPCS codes assigned by the coders were compared with the revised codes assigned by surgical trainees. The initial codes were inaccurate in 45 cases (34%). These OPCS code changes resulted in 40 HRG code changes (31%) ( Figure 3 ). This translates to a theoretical monetary loss of £29,000.
In five cases, although the OPCS code changed, both the initial and revised codes generated the same HRG code, and therefore the same tariff. An example is shown in Table 1 (case 1). Other errors included emergency procedures coded as 'non-trauma', variations in anatomical location of the procedure and discrepancies in surgical technique. Examples of these are also given in Table 1 urgency of the case, the intention to treat and the detail of the procedure itself. Additionally, some of these errors resulted in financial loss. Following the first audit, regular meetings were held for clinicians and clinical coders to troubleshoot any coding problems that occurred and to make decisions regarding coding together. This process has allowed identification of common code sets. These are particularly useful for common procedures that are frequently miscoded. An example of this is peripheral nerve repair. This procedure is undertaken microsurgically but not always documented as such. This led to the introduction of a code set stating that all peripheral nerve repairs should be coded as microsurgical. By keeping open good communication channels between the plastic surgery department and the clinical coders, it has also been possible to review particular queries on an ad hoc basis where necessary.
The audit was repeated 1 year later, when 160 cases were reviewed. The initial OPCS codes were incorrect in 45 cases (28%). This resulted in 41 HRG code changes (26%). All nerve repairs were now being coded as microsurgical peripheral nerve repairs. The inaccuracies in cost fell to £26,000. These data demonstrate some improvement in the coding process but more importantly, they highlight the continuing need for collaboration between coders and clinicians.
DIscUssION
The PbR initiative was introduced in 2004 to replace the 'block contract' system, which saw hospitals receive annual payments for services. PbR means that hospitals are now paid for actual activity undertaken.
1 This is a more financially viable system and also encourages more accurate data collection via clinical coding. 4 These clinical codes are used to produce Hospital Episode Statistics, which can in turn generate essential information for resource allocation, healthcare planning and epidemiological data for medical research. 5 Accurate clinical coding is crucial for clinical governance, fair financial remuneration, and assessing outcomes to allow effective service planning, commissioning and delivery ( Figure 4) . However, the current coding system is complex and healthcare professionals lack training on the subject. Clinical coding is often undervalued and there needs to be a better understanding of its importance to improve the quality of information flows. There have been several studies evaluating the accuracy of coding across the surgical specialties. Many of these have concluded that collaboration between clinicians and coders should improve the system.
6-8 Our study shows that although this collaboration has enabled more accurate coding, significant further effort is required to raise it to an acceptable level. Working with the clinical coders, it is hoped that new areas in which improvements can be made will continue to be identified. There were gross inaccuracies in many of the cases reviewed. This led to alterations in the OPCS codes and consequently also HRG codes. Overall, there was a substantial payment deficit. Seemingly small errors in the OPCS code recorded could result in large HRG tariff changes. Conversely, larger mistakes could result in little or no HRG The aim of our study was to improve the coding system by working with the coders and identifying any frequent errors to highlight more longstanding changes. Following the identification of these errors, common code sets were put in place. One example is peripheral nerve repair. These procedures were often coded incorrectly, omitting 'microsurgical' when in fact all peripheral nerve repairs in the upper limb performed by the plastic surgery team are undertaken microsurgically. The common code set therefore states that all of our nerve repairs are coded as 'A624: primary microsurgical repair of peripheral nerve'. This change was sanctioned by the department in agreement with the clinical coders.
There can be a perception among junior doctors that coding is distant to them and for this reason, they neglect the importance of recording data in a way that aids the coders in their work. Often, the main reason for recording data is to provide information for future clinicians reviewing the notes and for medicolegal purposes. Little thought is given to the later task of coding. During this project, time was spent on raising awareness of coding in the department and ways in which clinical staff can assist were clarified (eg ensuring operation notes are written legibly, the procedure undertaken is easy to understand and all parts of the operation are documented).
cONcLUsIONs
Our study has clearly demonstrated the difficulties in accurately coding procedures in the National Health Service. The key areas identified for improving accuracy is communication between healthcare professionals and clinical coders, and the introduction of common code sets. Challenges to achieving this include organisational culture, different agendas and avoiding coding manipulation. Increased awareness and involvement of healthcare professionals can significantly improve coding accuracy. We have described a way of improving coding that is part of a continued quality improvement programme. This includes an ongoing collaborative approach. We will continue to investigate the introduction of more common code sets. By changing protocols, we can move towards a longerterm improvement in coding. Appropriate education and training of clinicians is essential in the advancement of clinical coding, and should be a subject covered at hospital inductions. 
